Examining the relationships between error-related brain activity (the ERN) and anxiety disorders versus externalizing disorders in young children: Focusing on cognitive control, fear, and shyness.
We examine the relationship between individual differences in temperament (cognitive control, fear, and shyness) and the error-related negativity (i.e., the ERN) in a large sample of young children. Furthermore, we explore to what extent variation in temperament may underlie the associations between the ERN and anxiety disorders versus externalizing disorders. Using the Children's Behavior Questionnaire (CBQ), we focus on scales related to cognitive control (attentional focusing, attentional shifting, and inhibitory control) and a fearful/anxious temperament (fearfulness and shyness). We use diagnostic interviews to assess anxiety (specific phobia, separation anxiety disorder, social phobia, generalized anxiety disorder, obsessive-compulsive disorder, and agoraphobia) and externalizing disorders (attention deficit hyperactivity disorder; ADHD, and oppositional defiant disorder; ODD). A go/no-go task was used to measure the ERN. Results suggest that while shyness was related to an increased ERN, fearfulness was associated with a decreased ERN. Moreover, increased cognitive control was related to an increased ERN, and an exploratory model suggested that while shyness displayed an independent relationship with the ERN, the relationship between fear and the ERN was accounted for by deficits in cognitive control. Additionally, we found that the ERN was increased in children with anxiety disorders, and that this association was explained by shyness, but not fear or cognitive control. In contrast, the ERN was blunted in children with externalizing disorders (ADHD or ODD), and this association was accounted for by lower levels of both shyness and cognitive control. Overall, these results are novel insofar as they suggest that the temperamental factors of shyness and cognitive control may underlie the associations between the ERN and internalizing versus externalizing disorders.